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BACKGROUND OF THE INVENTION 
The present invention relates to an optical d i sk and a methpd 
of producing: the same and more particularly toa stamper for molding 
an optical disk base highly compatible with Commercial ly available 
CD (Compact Disk) players, a metho(J.of produc i ng the stamper, a method 
of producing an optical disk base, a method, of P^ an optical 

disk, and an optica i disk base, and an opt i ca I disk- 
In parallel with the spread of opt ica 1 disks, there is an • 
increasing demarid for the timely del ivery of high qua I ity optical 
d i sks to.the market. Part i cu I ar ly. to enhance quant ity product i on 
of optical disks, jit is necessary. to reduce a disk base molding cycle'. 

wiiod0^ 

/surface :iOos itloned i n one of a pa i r of mo 1 d parts f orm i ng a cav i ty 
therebe|weeS;; ;Mo I ten^, r es i n i s i n jected i nto the cav i ty' and /then . 
coolVa Pffy^^ubse.^uentiy. the mold parts are separated in order to 
Remove th^ .cooled rWsTn}- As a iesu I tV , the transfer surface of the 

"stim^er iftransferred to the resin., forming a recording surface. 

It is a common practice. with an optical disk to hold the mold 
parts at a temperature of about. 200-C lower than the temperature of 
resin to be injected into the cavity. This promotes the cooling and 
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solidification of the resin injected into the cavity. Such a mold 
temperature i s determi ned by the tradeoff between transferabi 1 ity and 
an i ncr ease i n the tact of a d i sk base mo I d i ng eye I e. Spec 1 f i ea M y . 
the mold temperature should be as loW as possible for increasing the 
5 tact, but would degrade transferabi I ity if excessively low. On the 
other hand, a high mold temperature would enhance transferability, 
but would increase a period of time necessary for the resin to be 
cooled to a parting temperature and would thereby lower the yield of 
optical disks. 

10 Japanese Patent La i d-Open Pub I i cat i on Nos. 7-178774. 10- 

149587 and 6-259815 each propose to provide a mold or a stamper with 
a heat insulating abi I ity so as to enhance both the transferabi \ ity 
and the tact of the disk base forming cycle. Specifically. Laid- 
Open Publication No. 7-178774 teaches a heat insulating body 

15 removably positioned in a mold in such a manner as to face the. rear 
of a stamper. Laid-Open Publ ication No. 10-149587 teaches a heat 
insulating ceramic layer formed on a mold in such a manner as to face 
the rear of a stamper. Further. Laid-Open Publ ication No. 6-259815 
teaches a stamper whose front (transfer surface) is plated with Ni 

20 (nickel) containing 20 % to 30% of polytetraf luoroethylene by 
electro I ess plating. Polytetraf luoroethylene has a grain size of 
1.0 pm or less. The resulting Ni film is 50 nm to 70 nm thick. 

However, none of the above conventional technologies can 
enhance both the transferabi I ity and the tact of a disk base molding 

25 cycle at a high level. Laid-Open Publication No. 6-259815 has a 
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problem that the Ni f i Im formed on the transfer surface of a stamper 
obstructs the fine patterning of the- transfer surface. Laid-Open 
Publication No. 10-149587 has a problem that the mold itself must be 
redesigned or replaced, wasting existing molding equipment. 

Spin coating has customar i ly been used to coat a molded disk 
base with an organic pigment which forms a record i ng layer because 
spin coating is desirable from the easy process and low cost 
standpoint. Whi le the th i ckness d i str ibution of the recording layer 
can be controlled on the basis of coating conditions, it is difficult 
to control the distribution of the pigment in guide grooves. 
Specif ical ly. to form the recording layer, a disk base is caused to 
spin such that a pigment solution sequential ly spreads outward over 
the entireCdisl^^^e due to a centrifugal force. However, the 
centrifugal IprcJ^differsfromone position to another posit ion in 
the radia^diricti-'on of the disk base. This, coupled with the fact 
that'th^ solvent evaporates while spreading outward, causes the 
y pigihent to,fi-ll,outec guide grooves . more easily than- inner guide 
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grooves. - ■ ; 

It follows that if the gCiide grooves of the disk base have a 
uniform configuration from the inner circumference to the outer 
circumference, the configuration of the guide grooves f i I led with the 
pigment differs from one position to another position in the radial 
direction. This scatters reflectance and tracking error and other 
signal characteristics and makes it difficult to produce constant 
quality, reliable optical disks. In addition, the resulting opt ical 



disks are not sat i sf actor i I y compatible with conr-ercially aval lable 
CD players. 

Japanese Patent Laid-Open Publ icat ion Nos. 5-198011 and 5- 
198012. for example, disclose implementations for correcting the 
above difference in conf igurat i on between the inner guide grooves and 
the outer, guide grooves f i I led with the pigment. The implementations 
are such that the configuration (depth) of the guide grooves to be 
formed i n a disk base or a stamper is i ntent i ona I I yvar ied beforehand. 
None of such implementations, however, gives consideration to the 
decrease in the fluid ity of molten resin ascr ibable to temperature 
fall. Therefore, the implementations cannot realize desirable, 
transferabi I ity alone when a high cycle is desi red. aggravating the 
scattering of opticaldisks-in signal characteristics. 

SUMMARY OF THE INVENTION 
It is therefore an object of the/present invention to enhance 

i u- I •+.. =«H +h* -tact of a disk base molding cycle 
both the transferability and the tacx ot a u 

at the same time. 

It is another object of the present invention to allow a 

transfer surface to be finely patterned. 

It is yet another object of the present invention to make it 
need I ess f or ex i st ing mo 1 d i ng equ i pment to be redes i gned or rep 1 aced. 

It is a further object of the present invention to provide an 
optical disk sufficiently compat ib 1 e wi th commercially available CD 
players by allowing guide grooves filled with a pigment by spin 
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coat i ng to' have a substant i a M y un i f or m conf i gur at i on at any pos i t i on 

in the radial direction. 

In accordance with the present invention, a stamper for 
molding an optical disk base includes a transfer surface for molding 
the optical disk base, and a heat insulating material extending in 
parallel to. but not contacting., the transfer surface. 

Also, in accordance with the present invention, a method of 
producinga stamper. for molding an optical disk base includes the 
steps of electrqforming on a photoresist master having a transfer 
surface pattern", an Ni layer having a transfer surf ace to which the 
transfer surface patterh is transferred, forming a heat insulating 
layer cn. the Ni layer, and separat i ng the photoresist master from the 

Ni layer. " ' 

Fiir ther . ' i n accor dance w i t h the p r esent i nvent i on. a method 
of producing an' optical disk 'bas2?.. includes' the steps of injecting 
molten resin into a cavity formed by a pair of mold parts and 
accommodating a stamper having a transfer surface for molding the 
optical disk base and a heat insulating layer extending in para I lei 
to. but not contacting, the transfer surface, and separat i ng the pa i r 
of mold parts to thereby remove the resin cooled off. 

Furthermore, in accordance with the present invention, a 
method of producing an optical disk includes the steps of injecting 
molten resin into a cavity formed by a pair of mold parts and 
accommodating a stamper having a transfer surface for molding the 
optical disk base and a heat insulating layer extending in parallel 
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to. but not contacting, the transfer surface, separating the pair of 
mold parts to thereby remove the resin cooled off. coating a transfer 
surface of the resin with a recording mater iai to thereby forma light 
absorption layer, forming a reflection fi Im on the light absorption 
film, and forming a protect ion f i Im on the reflection film. 

Moreover, in a method of produci ng an optical disk base, a heat 
insulating material is positioned beneath a recording area formed on 
the surface of a stamper for molding an optical disk. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features and advantages of the 
present i nvent i on w i I I become more apparent f f om the fol lowi ng 
detai led description taken with the accompany i ng draw i ngs i n which: 
FIG. 1 shows how res in i s i njected i nto a cav i ty formed between 

15 a pair of mold parts; 

FIGS. 2A through 2F. are side elevations demonstrat i rig a first 
embodiment of the present invention for producing a stamper or 
heat- insulated master stamper for molding an optical disk base; 

FIG. 3 is a side elevation showing part of the heat- insulated 

20 master stamper; 

FIG. 4 is a flowchart showing a procedure for producing a 
stamper or heat-i nsu I ated son stamper available with the first 
embod i ment ; 

FIGS. 5A through 5N are s i de e I evat ions showing a sequence of 
25 steps corresponding to the flowchart of FIG. 4; 
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FIG. 6 is a side elevation showing part of the heat- insulated 
son stamper; 

FIG. 7 is a graph comparing the illustrative embodiment and 
pr ior artwith respect to a relation between mo I d temperature and base 

transfer temperature; 

FIG. Mhows;a sequence beginning wi th the exposure of a master 

and end i ng w i th packag i ng and sh i pment ; 

FIG. 9 is a sectional side elevation of an optical disk 

(recoVyabTe- OT^^^^^^ 

FIGS., IOAtIOD are side ,e.leyations showing ah alternative 

■embbd.iment.of the present invent i^^^ which pertains to a stamper; 

FIG. 11 shows a relation between the radius of a glass master 
and the thickness of photoresist to be appi ied to the glass master; 

FIG. 12 shows a re I at i on between the exposure rad i us of a I aser 
beam and relative exposure intensity; and 

FIGS. 13Aandl3B each show a particular configuration of guide 

grooves. 
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DESGR I PT I ON OF THE PREFERRED EMBOD I MENTS 
To better understand the present invention, why excessively 
low mold temperature deteriorates transferabi I ity wi I I be described. 
FIG. 1 shows a pair of mold parts 101 forming a cavity 102 therebetween. 
Molten resin 103 is injected into the cavity 102. First, the molten 
resin 103 flows into the cavity 102 as an entirely fluid layer 103a. 
In FIG. 1. thin arrows show directions in which the resin 103 moves 
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whi le a bold arrow shows a direction in which the resin 103 flows in 
thecavity 102. As the rest n 103 f lows in the cav ity 102. itsportion 
contacting the mold parts 101 is sharply cooled off. Therefore, if 
the temperature of the mold parts 101 is excessively low. the resin 
103 instantaneously solidifies in the form of a sk i n layer 103b. The 
skin layer 103b prevents the resin 103 from sufficiently filling a 
fine pattern formed in a stamper, resulting in detective transfer. 
The resulting optical disk lacks in quality, i.e.. desirable signal 
characteristic. 

Preferred embodiments; of the present invent ion wi I I be , 
descr ibed hereinafter. It is to.be noted the reference numerals used 
in. each embodiment are independent of the reference numerals of the 
other embodiments, i . e. . the same reference numerals do not always 
designate the same structural elements. 

1 St Embod i ment 

This embodiment pertains to the production of various kinds 
of optical disks including a CD. a CD-R. an MD (Mini Disk); an MO 
-^(Mi~gl^it6opticar^dis^^^ Disk) and a DVD 

(Digital Video Disk). In the following description, stampers are 
classified into a heat- insulated master stamper and a heat- insulated 
son stamper produced from a master by transfer via a mother. Both 
of these stampers are used to produce optical disk bases. 

.First, a heat- insulated master stamper and a method of 
producing:it wi I I be descr ibed with reference to FIGS. 2A-2F and FIG. 
3. As shown in FIG. 2A. a photoresist layer 3 is formed on a glass 
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master 2 arfd then exposed by a laser beam and developed to form a 
pattern of fine projections and recesses 4 constituting a disk surface 
pattern. The .g I ass"" master 2 with the pattern 4 serves as a master. 
An electrocohiiUc^^^^ layer 5 is formed on the pattern 4. 

Subsequently, as shown in FIG. 2B. Ni electroforming is effected by 

■ - "',.•■•4' • /, • 

using t'he el ebtVocohductive fi Im layer 5 as a cathode, thereby forming 
an about 2i\M m'^^hicWVi^yer "fif" The"^ layer 6 serves as an Ni 
electroformed layer and a' metal lay^r for master transfer. 

As shown in FIG. 20. a heat insulating layer 7 is formed on 
the Ni layer 6 and implemented by a heat res i.stant polymer. 
Spec i f i ca 11 y. the N i depos i ted surface of the e I ectroconduct i ve film 

4 is coated with a partial ly-imidized straight chain type polyamide 
. acid solution by sp i n coat i ng or spray coat ing. The coated polyamide 

acid solution is then subjected to cyclodehydration with the 
app I i cat ion of heat thereto to imid ize the coated.' polyamide acid 
solution. As a result, a pel y i mi de heat i nsu I at i on T ayei- 7 i s formed. 
The heat insulating layer 7 has a thermal conductivity preferably 
lower than 94 W/m. k and lower than the thermal conductivity of Ni 
customari 1^ used for a mold not shown.^ The heat insulating layer 7 
should preferably be 150 ^m thick or less, more preferably between 

5 f«m and 150 p m. The heat insulating layer 7 may be implemented 
by a polyamideimide heat insulating layer. if desired. The 
polyamideimide heat insulating layer may be formed by the same 
technology as used for the polyimide insulating layer 7. The heat 
insulating layer. 7. whether it be polyimide or polyamideimide. can 
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^■A^A with anv desired thickness, 
be easily provided with any ^. , o • 

AS Shewn in FIG. 2P, a second .,.ctroconduct1ve f... 8 ,s 
,or.»d on tH. pCv^^^-e Heat .ns.,at.n. ,a,e. 7. THen. as sHo.n ,n 
2E Mi electrcforn-ing is effected by using the second 
eiectroccnductive fii»8 as a cathode, thereh, for»in. a second N, 
. ,3,e. 9 The .esu,tin..,a.inate forced on the .lass .aster 2 and^^de 
upofthefirstNi ,a,er 6. Heat insuiatin. iayer 7 and second Ni i.,er 
9 is about 300 n, thicK and h^s increased .echanica, strength. 

Subs.,uent„: as shcn in F,G. 2. the laminate U separated 
Uo. the siass master 2 to constitute a Heat-insu,ated^ster,sta».e. 
: bianK ,0. After the photores.st 3 re^inin. on the bianK ,0 Has been 
reeved, there are seouentiaiiy executed the for^tion of a 
p.otectionfii™: .rindin.of therear surface, insideandcuts.de 
diameter pressing and signal and defect tests. . As result, a 
Heat-insuiated .aster stamper 1 is co™.ieted and includes a transfer 
surface ,1 to .H,ch the pattern . of the glass ..ster 2 is transferred, 
no 3sHo.s partoftHeabove.iaster sta„^.rt. As shown. the»«ster 
^sTa;."e;T is -.ade up" of thT Ni Wer-a-He-a.- ins.u UtingH aver 7 and 

Ni layer 9 and has the transf face 11 on its front. 

' •Neit.:.'a heat-insulated son stamper and a n«tHod of producing 

. cir^ 4 5A through 5N and 6. 
. it will be described with reference to FIGS. 4. 

.o^^ of steos for producing a heat- insulated 
FIG. 4. demonstrates a sequence of steps Tor p 

' * L- * laver 23 is formed on a glass 

... 91 First a photoresist layer 

son stamper . r i rsi.. o h 

\ master 22 (step SI: F1;0. >A, and then exposed by a laser bea. an 
developed to for. a pattern' o. fine projections and recesses 
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constituting a . surf ace transfer surface pattern (step S2 : FIG. 5B) . 
An eleptroconductive f i lm 25 is formed on the pattern 24 (step S3. 
FIG. 5B). Subsequently. Ni electroforming is effected by using the 
electroconducti ve f i Im ^S as a cathode, thereby forming an about 300 
^.m thick Ni layer 26 (step S4; FIG. .50). The Ni layer 26 serves as 
an Ni electroformed layer and a riiater transfer metal layer. The Ni 
layer 26 is separated from the glass master 22. and then the 
photoresist 23 remaining on the Ni layer 26 is removed. As a result. 
a master 27 with the pattern. 24 is produced (step S5 : FIG. 5E) . 

After the separation of the above master 27 (step S6: FIG. 5F) . 
an Ni oxide f i Im 28 and an about 300 ,im thick second Ni layer 29 are 
sequential ly formed (step S7: FIG. 56). The second Ni, layer 29 plays 
the role of a mother transf er meta I I i c 1 ayer . Subsequently, the Ni 
layer 29 is separated from the master 27. As a result, a mother 31 
is obtai ned and has an i nverted transfer- surface pattern 30 to wh i ch 
pattern 24 is transferred (step S8: FIG. 5H). 

After preprocess i ng (step S9) . the mother 31 i s pee I ed off and 
then formed with an'-N i "ox i de f i lm-32-:-N ke-the-master-^27, (steR. Sl.O ; 
FIG. 51). Then, an about 25 /i m thick Ni layer 33 is formed- by 
eiectroforming (step S11: FIG. 5J) . This Ni layer 33 serves as an 
NI electroformed layer and a son transfer metallic layer. 
Subsequently, af ter r i ns i ng and dry i ng (step SI 2) and the fol lowing 
preprocessing for forming an insulating layer (step .313). an 
insulating layer 34 playing the role of a son heat insulating layer 
is formed on the Ni layer 33 and implemented by a heat resistant 
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polymer (step 514; FIG. 5K) . As for the method of forming the heat 
insulating layer 34 on the Ni layer 33 and the kind of the layer 34. 
the above procedure is identical with the previous procedure 
described in relation to the master stamper 1. 

After the formation of the heat insulating layer 34. an 
electroconductive film 35 is formed on the layer 34 (step S15; FIG. 
5L). Then. Ni electroforming is effected by using the 
electroconductive f i Im 35 as a cathode. , thereby forming an Ni layer 
36 (step S16: FIG. 5M). This Is fol lowed by rinsing and drying (step 
S1-7) . Thereafter, the laminate formed on the mother 31 and made up 
of the.Ni layei- 33. heat insulating layer 34 and Ni layer 36 is 
separated from the mother 31 to constitute a heat-i nsulated -son 
stamper blank 37 (step S18; FIG. 5N) . The son stamper bjank 37 .is 
subjected to coating with a.prptection f i Im (step SI 9). rear surface 
grinding (step S29) . inside and outside di ameter press i ng (step S21). 
and signal and defect tests (step S22) . As a result, the heat- 
insui'ated son ^tamper 21 is obtained and has a transfer surfiace 38 
-to-wh i dh the :i nver-ted -transf er, sur-f ace -pattern 30 ..of„t he . mother 31 

..is.:-;transf erred. 

FIG. .6 shdw^ part of the above heat- insulated son stamper 21. 
As shown, the son stamper 2^1 - is made up of the Ni layer 33. . heat 
insulating layer 34'and Ni layer 36 and has the transfer surface 38 
on its front. 

An optical disk base and a method of producing the same wi I I 
be described hereinafter. To produce an optical disk base with the 
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above, hea^-insulated master stamper 1 or the heat- i nsu I ated son 
stamper 21. conventional injection molding is used. Specifically, 
the master stamper 1 or the son stamper 21 is fixed in place in a cavity 
formed by a pa i r of mold parts. Mo I ten res i n. not shown, is injected 
into the cavity and then cooled off. Subsequently, the mold parts 
are separated in order to remove the cooled resin and produce an 
optical disk base. A procedure beginning with the exposure of a 
master and ending with the packaging and shipment wi I I be described 

specifically later. 

Experiments were conducted by maintaining a mold at a 
temperature lO^C to 20»e lower than the usual temperature and varying 
the thickness of the polyimide heat insulating layer 7 or 34 to 5 ^ 
m. 20 /im. 50 pm. 150 pm and 250 ^ m. When the polyimide layer 7 
. or 34 was 5 //m thick or above, both the sufficient transferability 
and improved tact of a disk base molding cycle were achieved at a high 
level. When the polyimide layer 7 or 34 was 250 ^mthick or above., 
the disk base molding cycle was lower in tact than the conventional 
cycle although transferabi I ity was acceptable. This was ascribable 
to the fact that the temperature of the surface portion of the molten 
resin (stamper transfer portion) was excessively high just after the 

injection of the molten resin into the cavity, extending a period of 
time necessary for the resin, to the cooled off to its thermal 
deformation temperature. 

FIG. 7 is a graph comparing a conventional method and the 

i I lustrative embodiment with respect to a relation between the mold 
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temperature and the base transfer temperature and determined by 
simulation. In FIG. 4. dots and circles show the result of 
conventional method and the result of the illustrative embodiment, 
respectively. The convent i one I method is taught in Japanese Patent 
Laid-open Publication No. 7-178774 mentioned ear I ier. As FIG. 7 
indicates, the conventional method causes the base transfer, 
temperature to noticeably vary in accordance with the variation of 
the mold temperature. By contrast, the i I I ustrat i ve embodiment 
causes the base transfer temperature to vary I itt le desp ite the 
variation of the mold temperature, i.e.. reduces. the dependency of 
the base transfer temperature on the mold temperature. It Is 
therefore possible to maintain the base transfer temperature high 
whi leM'pwerjng; the mold temperature to a sufficient degree. FIG. 7 
therefor/e aiso proves that both the suff icient transferabi I ity and 
improved tte of the disk base molding cycle are ach i evab I eat a high 

I eve I . ■ - , - ^. 

If desired, the heat , j nsu I at i ng layer 7 "or 34 may be 

-i'Sp lem^nted by riTcon'i-a'or^s inii l ar;: cerami c. I n such -a case, the heat 

insulating layer 7 or 34 can be easi ly formed by effecting, e. g. . the 

flame spraying, plasma jet or ion plating of the material 7 or 34 on 

the deposited surface of the elect reconduct ive film 5 or 25 

constituting the Ni layer. The heat, insulating layer 7 or 34 

implemented by a ceramic insures sufficient transferabi I ity and 

improved tact of the d i sk formi ng eye I e if it is 50 /in. thick or above. 

As for a ceramic, the maximum thickness of the heat insulating layer 
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7 or 34 should preferably be 300 p m or less. 

Further, the heat insulating layer 7 or 34 may even be 
implemented by metal, e.g.. Bi (bismuth). In this case, the layer 
7 or 34 can be easi ly formed by electroplating the deposited surface 
of the electroconductive f i Im 5 or 25 with Bi. The heat insulating 
layer 7 or 34 implemented by Bi insures sufficient transfer abi I Ity 
and improved tact of the d i sk base forming eye I e if it is 150 /im.thick 
or above. As for Bi. too. the maximum thickness of the heat 
insulating layer 7 or 34 should preferably be 300 p m or less. 
Further. Bi resembles Ni as to the coefficient of linear expansion. 
This obviates expansion and warp ascribabie to. bimetal despite 
temperature elevation due to the molten resin and the cooling of -the. 
mold, thereby enhancing transferability. In addition. Bi that can 
be deposited by electroplating allows the heat insulating layer 7 or 
34 to have any desired thickness. 

As for an optical disk and a method of producing the same, 
reference wi I I be made to FIG. 8 for describing a procedure beginning 
with the exposure of a master and ending with packaging and shipment. 
Let the following description concentrate on a CD-R 51 shown in FIG. 
9. The CD-R 51 is an optical disk including an optical disk base 41 
molded by use of the heat-i nsu lated master stamper 1. 

First, at a master exposure stage, a pregroove pattern 52 
corresponding to the previously stated pattern of fine projections 
and recesses 4 is formed in the glass master 2. thereby forming a 
master 53. Specifically, the photoresist layer 3 is formed on the 
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glass master 2 and then exposed by an Ar (argon) laser beam and 
developed to form the pregroove pattern 52. The pregroove pattern 
52 is necessary to form the Ni electroformed layer 6 of the heat- 
insulated master stamper 1 (see FIG. 2A). 

Next, a stamper is produced by the fol lowing steps. After the 
electrbconduct i ve f i Im 5 has been formed on the pregroove pattern 52. 
Ni electroforming, is effected by using the electroconduct iye f i Im 5 
as a cathode, thereby forming the about 25 thick.Ni iayef 6 (see 
FIG. 2B)'r - T,he Ni layer 6 has on its entire surface the transfer 
surfa'cS- if tb\which. the pregroove pattern 52 is transferred. After 
the hea* fnSVa^^^ layer 7 arid second Ni layer 9 have been laminated 
vpn/the N'. layer 6.-,^^ Ni layer (B. . -insulating layer 7. and NI layer 
: 9 'are'^separatid IPrbm the glass master 2. As a K^sult.^ the heat- 
Jnsulated mast^H 'stampe^ 1> i f orrte (see FIG: 3).,. 

' 'Subsbquent lySthe'opt'ic^r^dxsk base 41 i s formed by inject ion. 
mo 1 d i ng. as f o 1 1 ows. Af ter the stamper' 1 has been f i xed i n p I ace i n 
a cavity 56 formed between a stat i onary mo I d part 54 and a movable 
•iiKSl.d-p-tfrt~?5. - maf^eWestn.-not-^shdwn. is injected intojthe cavity 
56 via a. nozzle 57 formed in the movable mold part 55. Then, the 
molten resin is compressed between the two mold parts 54 and 55. 
Subsequently, the mold parts 54 and 55 are separated from each other 
i n order to remove the coo 1 ed and so I i d i f i.ed res i n. i.e., opt i ca I . d i sk 
base 41. For the optical disk base 41.. use may be made of any one 
of various stampers i ncl udi hgthe heat-insu I ated master stamper 1 and 
son stamper 21 stated earlier. 
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The,. (above optical disk base 41 is coated with a pigment or 
recording material in order to form a light absorption layer 58 (see 
FIG. 9). Specifically, after the optical disk base 58 has been 
positioned on a turntable 59. it is coated with a 3.5 wt% 
di methyl eye I ohexane solution of Pd phthalocyanine having a single 
1-isopropyl-isoamylpxy radical at the a position of each of four 
benzene rings constituting phthalocyanine. Subsequently, the 
turntable 59 is turned to effect spin coating at a speed of 2. 000 rpm 
(revolutions per minute). Then, the base 41 is dried at 70"C for 2 
hours (curing in an oven) so as to form the I ight absorption layer 
58 which is 100 nm thick. 

Subsequently, a reflection layer 60 and a protection layer 61 
are sequentially formed, as follows (see FIG; 6). While the base 41 
with the light absorption layer 58 is held on the turntable 59. a 
sputtering device 58 with a silver target mounted thereon forms a 
silver reflection layer 60 on. the I ight absorption layer 58 to a 
thickness of 100 nm. Asaresult. the base 41 i s provided with a light 
-ref-lect-i on surf ace 63.— FuPther.-af-ter-ultrav i.oJ etrse.tt ingres i n has 
been deposited on the reflection layer 60 by spin coating, ultraviolet 
rays are radiated toward the reflection layer 60 in order to form a 
6 /im thick protection layer 61. 

Thereafter. the signal characteristic and mechanical 
characteristic of the media are tested, and labels are printed only 
on.the acceptable media by screen printing. The med i a wi th the labels 
each are subjected to hard coating to complete the. CD-R or optical 
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disk 51. FIG. 9 is a section showing the completed CD-R 51. Such 

CD-Rs 51 will be packaged and shipped later. 

The above illustrative embodiment has various unprecedented 

advantages, as enumerated below. 

(1) A stamper includes a heat insulating layer extending in 

paral lei to, but not contacting, a transfer surface used to form a 
disk base, / Therefore, at the time of injection molding using the 
stamper, even when a mold having mold temperature lower than 
fcbnventibnal Vs. used, resin contacting the stamper remains at high 
temperature andM hsure^ suff i cJtent transferabi 1 ity. It fol lows that 
des i r ab 1 e tr answer abi I i ty i s a9h i:evab I e at h i gh transfer temperature, 
and in addition the tact of a'disk base molding cycle is improved at 

low mold: temperature. 

(2) The heat insulating layer has thermal conductivity lower 
than 94 W/m. k. . i . e. . I ower than the. therma I conduct i v i ty of N i 
customarily used for a mold. . The heat insulating layer can therefore 
exhibit a heat insulating effect. 

-— (3)-TRe Heat- iTi-sulating-layer is-formed of -a-heat resistant 

organic polymer. This, coupled with the low thermal conductivity of 
the heat insulating layer, prevents a surface portion (stamper, 
transfer portion) from being sharply cooled off. Molten resin is 
therefore free from noticeable skin layer and insures desirable 

transferabi lity. 

(4) For the heat resistant organic polymer, use is made of 
.lyimide. It is therefore possible to provide the heat i nsu I at i ng 
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layer witb Iny desired thickness by using a polyimide acid that is 
a precursor of polyimide. 

(5) The above polyimide has a thickness ranging from 5 Ai m to 
150 /im and therefore an adequate degree of insulating abi I ity. This 
allows both the sufficient transf erab i 1 i ty and improvement in the. 
tact of the optical disk base molding cycle to be achieved at the same 
t i me. 

(6) For the heat resistant organic polymer, use is made of 
polyimideamide. It is therefore possible to provide the heat 
insulating layer with any desired thickness by using a polyamide acid 
that is a precursor of pblyamideimide; 

(7) The above poiyamideimide has a thickness ranging from 5 
/im to 150 Mm and therefore an adequate degr ee of i nsu I at i ng abi I ity. 
This al lows both the sufficient transferabi I ity and improvement in 
the tact . of the opt ica I d isk base molding cycle to be achieved at the 
same t i me. 

(8) The heat insulating layer is formed of a heat resistant 
HTorlinTd polyifier."- This, coupled with^the low thermal conductivity. 

of the heat insulating layer, prevents a surface portion (stamper 
transfer portion) from being sharply cooled. Molten resin is 
. theref ore' frel from a noticeable skin layer and insures desirable 

^ 'v^ ^ ^ ..." 

■ ■ * > ; . 

transferability."' 

(9) \hen the heat resistant inorganic polymer is implemented 
by a ceramic, the heat i nsu I at i ng layer can be eas i ly formed by flame 
spraying? plasma jet. ion plating or similar technology. 
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(10)j..The above ceramic has a thickness ranging from 50 ^l m to 
300. urn and therefore an adequate degree of insulating abi I ity. This 

. A . . . • 

a I lows both^ithe: sufficient transferability and improvement in the 
tact of, the opt ica I disk base forming cycle to be achieved at the same 

t-ime. . "... 

(IV) The heat insulating layer is formed of metal. This. 
,c6upled.with'the low therhii^^ of the heat insulating layer, 

prevents a surface portion (stamper transfer portion) from being 
sharply cooled off.. Molten resin i s therefore free from a noticeable 
skin layer and insures des i rable transf erabi I ity. 

(12) The nietal resembles Ni customar ! ly used. for a stamper in 
the coefficient of linear expansion. This obv i ates expans i on .and 
warp ascribable to bimetal despite temperature elevation due to the 
molten resin and the cooling of the mold, thereby enhancing 

transferabij ity. 

(13) In addition, the metal Bi that can be deposited by 
electroplating a Mows the heat insulating layer to have any, des i rable 
thickness. - -— -^---^ — . -- — • 



(14) The above Bi has a thickness ranging from 150 ^/ m to 300 
/im and therefore an adequate degree of insulating abi I ity. This 
allows both the sufficient transferability and improvement in the 
tact of the optical disk base forming cycle to be achieved at the same 
t ime. 

(15) The illustrative embodiment produces a stamper for 
mo I d i ng an opt i ca I d i sk base by f or m i ng on a photores i st master hay i ng 
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a transferrkurface pattern an Ni layer having a transfer surface to 
which the transfer surface pattern is transferred by elect reforming, 
forming an insulating layer on the Ni layer, and separating the 
photoresist master from the Ni layer. Therefore, at the time of 
injection molding using the stamper, even when a mold having mold 
temperature lower than coiivent i ona I is used, resin contacting the 
stamper remains at high temperature and insures sufficient 
transferability. It follows that desirable transferabi I ity i s 
achievable at high transfer temperature, and in addition the tact of 
a disk base forming cycle is improved at low mold temperature. 

(16) The illustrative embodiment produces a stamper for 
molding an optical disk base by forming on a mother stamper having 
a transfer surface pattern an Ni layer having a transfer surface to 
which the transfer surface pattern is transferred by electroforming. 

15 forming an insulating layer on the Ni layer, and sepa r at ing the mother 
stamper from the Ni layer. Therefore, at the time of injection 
molding us j^ th^^^ even when a mold having mold temperature 

I ower Xhk^ donvent i ona I i s used, res i n contact i ng the stamper rema i ns, 
at high temperature and insures sufficient transferability, It 
fol lows that desirable I 'ty is achievable at h i gh transfer 

..temperature, and in additjon the tact of a disk base molding cycle 
is improved at low mold temperature. 

(17) After the insulating layer has been formed on the Ni |ayer. 
a second Ni layer i s formed on the insulating layer by electroforming. 
This successfully increases the mechanical strength of the stamper. 
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(18) With any one of the above methods, it is also possible 
to achieve the previously stated advantages (1) through (14). 

(19) The i I lustrat i ve embodiment produces a stamper for 
molding: an optical disk base by depositing photoresist on a glass 
master, forming a transfer surface pattern of fine projections and 
recesses by laser exposure and development, forming a master transfer 
metal layer by e I ectrof ormi ng after the metal I ization of the surface 
having the above pattern, forming a master insulating layer on the 
metal layer, forming a master metal layer on the master insulating 
layer, separating the glass master, and i-emoving the photoresist. 
Therefore, at the time of injection molding using the stamper, even 
when a mold having mold temperature lower than conventional is used, 
resin contacting the stamper remains at high temperature and insures 
sufficient transferability. It follows that desirable 
transfer.abi l ity is achievable at high transfer temperature, arid in 
add i t i on the tact of a d i sk base form i ng eye 1 e i s i mproved at I ow mo I d 
temperature. 

(20) In the above procedure, the master transfer metal layer 
and master metal layer are formed of Ni. Therefore, the master 
transfer metal layer and master metal layer can be easi ly laminated 
by Ni elect reforming. In addition, the thickness of each layer can 
be readily controlled. 

(21) The master transfer metal layer is 100 /li m to 25 thick 
and provides the stamper with an adequate heat insulting effect. 

(22) The master transfer metal layer i s 25 m to 5 //m thick 
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and provides the stamper with an adequate heat insulating effect. 

(23) The illustrative embodiment produces a stamper for 
molding an optical disk base by depositing photoresist on a glass 
master, forming a transfer surface pattern of fine projections and 
recesses by laser exposure and deve I opment, forming a master transfer 
metal layer by elect reforming after the meta 1 1 i zat ion of the surface 
having the above pattern, separating the glass master, removing the 
photoresist to thereby form a master, peel ing off the surface of the 
master formed with the above pattern, forming a mother transfer metal 
layer by e lectroformi ng to thereby form a mothei- having an inverted 
transfer surface pattern which is an inverted form of the transfer 
surface pattern, peel ing off the inverted transfer surface-pattern 
of the mother, sequential (y forming a son transfer meta I layer haying 
a transfer'.'iurface;p^^^^ to which the inverted transfer, pattern is 
transferred.*- a son insulating layer and a son metal layer, and 
separating "the mother, to thereby form a son stamper. Therefore, at 
the time of inject ion molding using the stamper, even when a mold 
-hal/ihr'-mbld temper at ure^t than ^conventional-- is- used. ..resin 
contacting the stamper reriiains at high temperature and insures 
sufficient transferability. It fol lows that, desirable 

transferability is achievable at high transfer temperature, and in 
addition the tact of a disk base form ing cycle is improved at low mo Id 
temperature. 

(24) In the above procedure, the master transfer meta I layer, 
mother transfer metal layer, son ti-ansfer metal layer, master metal 
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layer and son metal layer are formed of Ni. Therefore, the master 
transfer metal layer and master metal layer can be easily laminated 
by Ni electroforming. In addition, the thickness of each layer can 

be readily controlled. 

(25) With the above procedure, it is also possible to achieve 

the previously stated advantages (21) and (22) . 

(26) The illustrative embodiment produces an optical diskbase 

by injecting mo I ten res i n i nto a cavity formed between a pa i r of mold 
parts ^nd accommodating any one of the above stampers, and separating 
the mold parts in order to remove the cooled resin. Therefore, at 
the time of injection molding using the stamper, even when a mold 
having mold temperature lower than convent iona I - is used;- res in 
contacting the stamper remains at high temperature and insures 
sufficient transferability. > follows that desirable 

transferability is achievable at high transfer temperature, and in 
addition the tact of a disk base forming cycle is improved at low mo Id 
temperature. 

(27) The i I I ustrat i ve embod iment produces an opt i ca I d i sk by 
injecting molten resin into a cavity formed between a pair of mold 
parts and acconnodat i ng any one.of the above stampers, separating the 
mold parts in order to remove the cooled resin, coating the transfer 
surface of the res i n wi th a record i ng mater i a I to thereby form a I i ght 
absorption layer, and forming a reflection film on the light 
absorption layer. Therefore, at the time of production of an optical 
disk base, even when a mold having mold temperature lower than 
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conventional is used, resin contacting the stamper remains at high 
temperature and insures sufficient transferabi I ity. It fol lows that 
desi rable transferabi I ity is achievable at high transfer temperature, 
and in addition the tact of a disk base forming cycle is improved at 
low mold temperature. 

(28) The optical disk base of the i I lustrative embodiment is 
produced by the above method. Therefore, at the time of production 
of an opt i ca I disk base, even when a mo I d hav i ng mo I d temperature I ower 
than conventional is used, resin contacting the stamper remains at 
high temperature and insures sufficient transferabi I ity. It fol lows 
that desirablVftriansferabi I ity is achievable at high transfer 
temperature .and therefore a high quality optical disk is achievable 
because^^of .the desirable signal character i Stic of the optical disk 

base. 

. (29): The optical disk of ^he i 1 lustrative embodiment is 
produced by the above method. Therefore, at the time of production 
of an optical disk base, even when a mold having mold temperature lower 
't haT»^co^nv^nt1i3ha I i s~ used; — res i n contact i ng the st amper-r ema i ns at 
high temperature and insures sufficient transferabi I ity. It fol lows 
that desirable transferability is achievable at high transfer 
temperature, and therefore a high qua I ity optical disk is achievable 
because of the desirable signal characteristic of the optical disk 
base. 

2nd Embodiment 

Refer r ing to FIGS. 1 0A through lOD. an alternative embodiment 
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of the present invention that pertains to the production of a stamper 
wi I I be described. First, how a mother 1 shown in FI6. lOA is formed 
before the sequence of steps shown in FIGS. lOA through 10D wi 1,1 be 
described. After an e I ectrocohduct i ve film has been formed on a 
5 pattern of fine projections and recesses formed on a glass master. 
ahNi layer i s f ormed by e I ectrof orrtii ng by us i ng the e I ectroconduct i ve 
film as a cathode. Then, the glass master is separated to produce 
a master. After the master has been peeled off. an Ni layer is formed 
by elect reforming and then separated from the master in order to 
10 produce the mother 1 having an inverted project jori and recess pattern 

la. . " ■ . '■ 

After the mother 1 has been subjectisd to peeling and film 
forming I ike the master (not shown specif i call y) . an about 25 /i m 
thickNi layer 2a i s formed on the mother 1 by ei ect reforming, as shown 

15 in FIG. 10A. In FIG. 10A. the reference numera I 10 designates a 
master obta i ned at the end of tjie procedure to be descr i bed ; a genera I 
positional relation between masks formed on the Ni layer 2a and the 

^ recording area -of— the-stamper-10-i-s-shown 

As shown in FIG. lOA. masks 3a and 3b implemented by Teflon 

20 (polytetraf luoroethylene or PTFE) are respectively formed in the 
regions of the Ni layer 2a corresponding to the region 10a of the 
stanper 10 5 fim inward of the innermost circumference of the recording 
area and the region 10b of the stamper 10 between a position 5 mm 
outward of the outermost circumference of the recording area and the 

25 edge. The Ni I ayer 2a i s coated wi th a part i a I ly-imi di zed stra i ght. 
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chain type/ polyam ide acid solution (e.g. Torenese #3000 available 
from Toray Industries Inc. by spin coating or spray coating. The 
coated polyamide acid sol ut ion is then sub jected to cyclodehydrat ion 
with the appl i cat ion of heat thereto to imidize the coated pel yam i de 
acid solution. As a result, a polyimide heat insulat.ion layer 4 is 
formed, as. shown in FIG. 10B. 

After' tKfe--masks 3a and 3b have been removed from the above 
laminate. an el ectroconductive film. not shown. is formed. 
Subsequently; as shown in PIG. IOC. an Mi layer 2b is formed by 
e lectro?brmi,ng by tis i ng^the electroconduct i ve f i Im as a cathode. The 
Mi layers- 2a andv2b have a total thi ckness of 300 um. The nickel 
layeris 2a and 2b i nc I ud i ng the poly imide. heat insulating layer 4 are 
separated from the mother 1 to thereby form a stamper 10 for molding 
an optical disk base, as shown in FIG. lOD.. The stamper 10 has a 
pattern of fine projections and recesses la' that is opposite to the 
pattern 1a of the mother 1. 

After the above stamper 10 has been set on an injection molding 
~macmWe7-W|-t-en-r es-i n^i s"i n-jected-i-nto-the- mach i-ne-i n^or-der- to mo I d 
an optical disk base. At this instant, a mold temperature lO'C to 
20°C lower than the conventional mold temperature is selected. The 
thickness of the polyimide heat insulating layer 4 was varied to 20 
;^m. SOpm. 150 /i m and 250 > m. When the polyimide layer 4 was 20. 
pm thick or above, both of sufficient transferability and improved 
tact of a disk base forming cycle. were achieved at a high level. When 
the polyimide layer 4 was 250 /i m th i ck or above, the d i sk base formi ng 
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cycle was lower in tact than the conventional cycle although 
t r ansf er ab 11 i ty was acceptab I e. This was ascr i bab I e to the fact that 
the temperature of the surface portion of the molten resin (stamper 
transfer portion) was excessively high just after the injection of 
the molten resin into the cavity, extending a per iod of time necessary 
for the resin to the cooled off to its thermal deformation 
temperature. 

If desired, the heat insulating layer 4 may be implemented by 
zirconia or simi lar ceramic. In such a case, the heat insulating 
layer 4 can be easi ly formed by effecting, e. g. . the flame spraying, 
plasma jet or ion plating of the material 4 on the Ni layer 2a. The 
thickness of the heat insulating layer 4 was varied to 20 /im.-50 m. 
100 pm. 150 pmand 250 A/m. The heat i nsu I at i ng layer 4 implemented 
by a ceramic insures sufficient transferabi I ity and improved tact of 
the disk forming cycle if it is 100 um thick or above. 

Further, the heat insulating layer 4 may even be implemented 
by metal, e.g.. Bi. In this case, the layer 4 can be easily formed 
by elect-rbplating the-Ni-l-ayer 2a-with-Bi.- The thickness of the heat 

insulating layer 4 was varied to 50 /i m. 150 pm and 250 pm. The 
heat insulating layer 4 implemented by Bi insures sufficient 
transferabi I ity and improved tact of the disk base forming cycle if 

it Js 250 urn thick or above. 

For comparison, a stamper for optical disk base was produced 

in the same manner as in the i I lustrative embodiment except that It 
was entirely implemented by Ni without the heat insulating layer. 
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When an ORt?ical disk base was formed by use of such a comparative 
stamper, the fine projection and recess pattern of the stamper was 
not satisfactor i Jy transferred to the disk base, degrad i ng the signal 
character i Stic of 'the resulting optical disk. 

The aboye^ embodiment and modifications thereof have the 
following advantages. 

(1) Orily the recording area. of a stamper is provided with a heat 
insulating effect and\ insures Vufficient transferability. This 
'sucGessful ly reduces the cool ihg time up to the time when a base is 
removed from a mold. 

(2) The edges of the stamper are protected from breakage or 
peel ing during the process i ng of the i ns i de and outs i de diameters of 
the stamper. This prevents an Ni layer and a heat insulating layer 
from being separated even during quantity production, 

(3) Molten resin is prevented from being sharply cooled off 
just after the injection, so that the transferability of the fine, 
projection and recess pattern of the stamper is enhanced. 

..=r_T-^„-- ..™-(4).-The -i-nherent-l y-^ 1^^ therma l -conduct i v i ty^of. _the mater i a I 
exhibits a heat i nsu lat i ng ef f ect and implements both the sufficient, 
transferability and improved tact of the base molding cycle. 

(5) Polyimide and po I yami de imi de heat insulating layers 
having various thicknesses are achievable with a polyamide acid that 
is a precursor. 

(6) A particular thickness of the heat insulating layer 
implementing both the sufficient transferability and improved tact 
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of the base molding cycle can be defined. 

(7) The heat insulating layer can be readily formed by flame 
spraying, plasma jet. ion plating or similar technology. 

(8) There can be obviated expansion, contraction and warp 
ascribable.tobimetal between the heat insulating mater iai andNi that 
is the major component of the stamper. 

(9) When use is made of a heat insulating mater ia I to which 
electroplating i s app I i cab I e. the thickness of the heat insulating 

iVyer can be control led.- 

■ (10) The recording area of the stamper is selectively, 
heat- insulated, The stamper therefore real izes both the sufficient 
transferability and. improved tact of the disk base molding cycle. 

(11) A method capable of producing optical disk bases on a 
quant i ty bas i s i s ach i evab I e wh i I e i mp I ement i ng both the suf f i c i ent 
transferabiJ ity and improved tact of the disk base molding cycle. 

3rd Embodiment 

This embodiment is substantially identical with the first 
embodiment'~a7t^lhrheat"i7rsulat-id stampe>-or sbn stamperT a method 
of producing it. an optical disk base, and a method of producing it. 
The fori'owing description wi I 1 therefore concentrate on differences 
between this- embodiment and the first embodiment. 

As shown in FIG. 11. photoresist is app I ied to a glass master 
2 such that its .thickness, sequent! ally increases from the inner 
circumferehcetoy?ard the outer circumference. Then, the photores i st 
■ is exposed to a guide groove pattern by. a laser beam over a range of 
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22. 35 imito.i59 mm from the center of the glass base 2. At this instant, 
as shown in,. FIG. 12. the relative intensity of the laser beam is 
sequent ial ly increased f rom the i nner c i rcumf erence toward the outer 
ci rcumference of the,glass master.2., Afjter the exposure, the pattern 
was developed to form guide grooves shown in FIG. 13A in the glass 
master 2. As shown, the guide grooves have depths sequentially 
increasing from the. inner circumference toward the outer 
c i rcumference. The ill ustrat i ve embod iment was extreme ly ef f ect i ve 
when the outermost guide groove had a depth greater than the depth 
of the innermost groove by 50 A to 500 A. particularly by 100 A to 
300 A. Of course, curves shown in FIGS. 11 and 12 are only 
i n ustrat ive and may be modified in various ways. 

. Alternatively, as shown in FIG. 13B. the gu i de grooves may have 
their width sequentially increased form the inner circumference 
toward the outer circumference.. The i II ustrat ive embodiment 
achieved a desirable effect when the outermost guide groove had a 
width greater than the width of the innermost guide groove by 0. 02 
jrm Xo 0r1-7i-mr- If des i redr-both-the -depths and widths of- the gu ide 
grooves may be sequential ly viar ied. For example, a desirable effect 
was achieved when the outermost guide groove was deeper than the 
innermost guide groove by 100 A or less and broader than the innermost 
guide groove by 0.05 p m or less. 

The glass master 2 with the f ine projection and recess pattern 
4 sequential ly varying in configuration, as stated above, serves as 
25 a master. 
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In the illustrative embodiment, at the time of formation of 
the heat insulating layer 34 shown iri the step S14 of FIG. 4 and in 
FIG. 5K. masks implemented by Teflon are respectively formed in the 
regions of the Ni layer 33 corresponding to the region of the recording 
area 5 mm inward of the innermost ci rcumfer.ence and the region of the . 
same between a position 5 mm outward of the outermost ci rcumference 
and the edge. Subsequently, a heat i nsu I at i ng layer or son heat 
insulating layer 34 is formed on the Ni layer 33 by use of a heat 

resistant polymer.. 

Further. in the illustrative embodiment. the signal 
characteristic and mechanical characteristic of the resulting 
optical disks were measured. Specifically, i nf ormat i on was wr i tten 
in the recording area between a. diameter of 44. 7 mm and a diameter 
of 118 mm and then read out by a semi conductor laser beam haying a 
wavelength of 782 nm. NA of 0. 47 and power of 0. 5 mW iat a l iner velocity 
of 1.3 m/s.„ During reproduction, a reflectance, a radial contract 
s i gna i iandVa ptish-pu I I s i gna I were measured. The measurement showed 
that aiV of the above three factors were evenly d i str-ibuted-OV.er._the 
entire disk surface. Moreover. the optical disks were 
satisfactorily' compatible with various CD players available on the 
market. 

For comparison, when a stamper for an optical disk base was 
entirely implemented by Ni and used to pi-oduce a d i sk base, the guide 
groove pattern of the stamper was not sufficient transferred to the 
disk base, degrading the s i gna 1 character i st i c of the resulting 
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optical disk. , ■ . 

Further, when a disk baise was formed in the same manner as in 
the first embodiment except that the photoresist had a uniform 
thickness and that the laser beam had constant intensity. Although 
this comparative example implemented sufficient transferability of 
the guide groove pattern, it was apt to cause the recording layer to 
fill up the guide grooves in the outer peripheral portion, also 
degrading the s igna I ■ character ist i c of the resulting optical disk. 

4th Embod i ment 

In this embodiment, an optical disk base is formed in the same 
manner as in the third embodiment except that the heat insulatirig 
layer is implemented by zirconia or s imi lar ceramic. Ceramics can 
be easily deposited by effecting, e.g., the flame spraying, plasma 
jet or ion plating, the thickness of the heat insulating layer was 
varied to 20 m. 50 m. lOO.jum. 150 pm and 250 p m. The heat 
insulating layer 4 implemented by a ceramic insures sufficient 
transferabi I ity and improves tact of the disk molding cycle if it is 
50: /i m thick or above.- - Exper iments-were-conducted by forming the same 
layers as in the third embodiment, including the recording layer, oh 
disk bases produced with 100 m. 150 m and 250 m thick stampers. 
Measurement shewed that the reflectance, radial contrast signal and 
push-pull signal of each disk base was evenly distributed over the 
entire surface. Moreover, the above disk bases were sufficiently 
compatible with various CD players available on the market. 
Presumably, such desirable results are achievable even when, the 
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ceramic heat insulating layer is 300 p m thick or less. 

The thi rd to fifth embodiments shown and descr ibed achieve the 

following various advantages. 

(1) Not only transferabi I ity is enhanced at the time of molding. 

but also the tact of the base molding cycle is improved. When guide 
grooves have an identical configuration, optical disks sufficiently 
compatible with cornnercial ly avai lable CD players can be produced. 

(2) A heat insulating layer extends in parallel to. but not 
contacting, a transfer surface used to mold a disk base. The 
configuration of the guide grooves is sequential ly varied from the 
inner c i rcumference toward the outer ci rcumference. Therefore, at 
the time of injection molding using the stamper, even when a mold 
hav i ng :^motl d^i^^^emper ature I ower than convent i ona I i s used, resin 
contact ingj^the stamper remains at high temperature and insures 
sufficierii. transferability. It follows that desirable 
transferabi I ity is achievable at high transfer temperature, and in 
addition th!^,tact of-,a disk base molding cycle is improved at low mold 



temperature.! • • " ' " " 

(3) The guide grooves have depths and/or widths thereof 
sequential ly increased from the inner circumference toward the outer 
circumference: Therefore, when a pigment solution was buried In the 
guide grooves of the resulting disk base by spin coating, the 
resulting configuration is substantially uniform in the radial 
direction. 

(4) . Use is made of a heat insulating material whose thermal 
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conductivity is lower than 94 W/m. k. i.e.. lower than the thermal 
conduct i V i ty of N i customar i I y used for a mo I d. This enhances a heat 

insulating effect. 

(5) A heat resistant polymer having an inherently low thermal 
conductivity is usable, so that a surface layer portion (stamper 
transfer portion) can be prevented from being sharply cooled off just 
after the injection of molten resin. In addition, when the above 
polymer is i mp I emented by polyimide or poly imideamide. the thickness 
of the heat insulating material can be easi ly controlled. 

(6) A heat resistant inorganic polymer having an inherently 
low thermal conductivity is usable, so that a surface layer portion 
(stamper transfer portion) can be prevented from being sharply cooled 
off just after, the injection of molten resin. 

(7) When the heat i nsu I at i ng I ayer is imp I emented by a ceramic, 
it can be easily formed by flame spraying, plasma jet. ion plating 

or similar technology. 

(8) Metal having an inherently low thermal conductivity is 
-usable.— so that-a -surf ace- 1 ayer-porti on. (stamper transfer. port i on) 

can be prevented from being sharply cooled off just after the 
injection of molten resin. 

(9) Sufficient resistance to heat shocks ascribable to 
temperature elevation caused by molten resin and cooling of a mold 
are achievable, facilitating quantity production. 

(10) When use is made of Bi. electroplating is usabje and 
allows the thickness of the heat insulating layer to.be readily 
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control led. 

(11) The guide grooves have a unique configuration. 
Therefore, when a pigment solution was buried in the guide grooves 
of the resulting disk base by spin coating. the resulting 
configuration i s substant ia I ly uniform in the radial direction. 

Various modifications will become possible for those skilled 
in the art after receiving the teachings of the present disclosure 
without departing from the scope thereof. 



